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(57) Abstract: A switch that can be installed within 
an aperture in a housing of an electronic device without 
obstructing the aperture via a port through the switch. 
In a particular application, the switch can be utilized in 
connection with a port of a microphone in a hearing aid. 
The switch is capable of being installed within an aperture 
in a faceplate of a hearing aid. The switch comprises a 
base having an aperture therein and two base electrical 
contacts, and an actuator having an aperture therein and 
an actuator electrical contact. The actuator is adapted 
to cooperate with the base to permit movement of the 
actuator to an open switch position and a closed switch 
position, wherein the actuator contact makes contact 
with the base contacts when the actuator is in the closed 
switch position. The apertures of the actuator and the base 
provide a generally unobstructed port through the switch 
in communication with the port of the microphone so that 
the switch can be disposed over the microphone port in 
a faceplate of a hearing aid device instead of occupying 
additional area of the faceplate, thereby saving space 
within the hearing aid device. 
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PORT SWITCH AS FOR A HEARING AID DEVICE 

Related Applications 

This application claims priority to Provisional Application Serial No. 60/1 89,602, 
filed March 15, 2000. 

Technical Field 

The present invention generally relates to electro-mechanical switches for 
microelectronic devices, and more particularly to a port switch for use in hearing aids 
having a microphone. 

Background of the Invention 

State of the art hearing aids are so small that they can fit entirely within the 
human ear, or ear canal. These ultra-miniature hearing aids are made firom even smaller 
components, such as a battery power supply, amplifier, microphone, receiver, and one 
or more electro-mechanical switches. In light of the size constraints, emphasis has been 
placed upon the miniaturization of electronics packaging for components, as well as the 
reduction of space requirements within the hearing aid device to accommodate such 
components. This trend has emphasized the importance of providing smaller-sized 
components and miniaturized hearing aid packages without sacrificing various features 
or fimctionality provided by these components. In particular, electro-mechanical 
switches have become extremely important to provide user control of various features 
and functions of the hearing aid. These switches have become difficult to incorporate 
in these miniature-sized devices. 

The present invention is provided to solve these and other problems. 
Summary of the Invention 

A switch that can be installed within an aperture in a housing of an electronic 
device without obstructing the aperture via a port through the switch. In a particular 
application, the switch can be utilized in connection with a port of a microphone in a 
hearing aid. The switch is capable of being installed within an aperture in a faceplate of 
a hearing aid. The switch comprises a base having an aperture therein and two base 
electrical contacts, and an actuator having an aperture therein and an actuator electrical 
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microphone in a hearing aid. The switch is capable of being installed within an 
aperture in a faceplate of a hearing aid. The switch comprises a base having an 
aperture therein and two base electrical contacts, and an actuator having an 
aperture therein and an actuator electrical contact. The actuator is adapted to 
5 cooperate with the base to permit movement of the actuator to an open switch 

position and a closed switch position, wherein the actuator contact makes contact 
with the base contacts when the actuator is in the closed switch position. TTie 
apertures of the actuator and the base provide a generally unobstructed port 
through the switch in communication with the port of the microphone so that the 
10 switch can be disposed over the microphone port in a faceplate of a hearing aid 

device instead of occupying additional area of the faceplate, thereby saving space 
within the hearing aid device. 

Brief Description of the Drawings 
FIG. 1 is a cross-sectional side view of two embodiments of a switch of the 
15 present invention installed into a faceplate of a hearing aid device having a 

microphone, one embodiment being depicted on one side of a centerline of the 
switch and the other embodiment being depicted on the other side of the centerline 
of the switch, both embodiments in a normally open position. 

FIG. 2 is a cross-sectional side view of the switch embodiment depicted on the 
20 right side of FIG. 1 wherein the switch is in a normally closed position. 

Detailed Description of the Preferred Embodiments 
While the present invention will be described fully hereinafter with reference 
to the accompanying drawings, in which particular embodiments are shown, it is to 
be understood at the outset that persons skilled in the art may modify the invention 
25 herein described while still achieving the desired result of this invention. 

Accordingly, the description which follows is to be understood as a broad 
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informative disclosure directed to persons skilled in the appropriate arts and not as 
limitations of the present invention. 

Referring to FIG. 1, two embodiments of the present invention are shown in 
the same figure as a port switch 10 and a port switch 80 of a hearing aid device. 
5 The port switch 10 is shown on the left side of a centerline 1 1 and the port switch 

80 is shown on the right side of the centerline 1 1, as depicted in the cross-section 
of the SAvitch embodiments in FIG. 1. For clarity of description, the same element 
numbers are vised for elements that are common to both embodiments. The port 
switches are installed into a faceplate 12 of a hearing aid device. In a preferred 

10 embodiment, the faceplate 12 has a top surface 14 and is provided with an 

aperture 16 having a stepped portion, or bore portion 18. The bore portion 18 
creates a bearing surface 20 within the aperture 16. The bore portion 1 8 is 
positioned over a port 22 of a microphone 24 within the hearing aid device. In an 
alternate embodiment, the faceplate 12 only includes the aperture 16 without the 

15 bore portion 18. 

Referring to the first embodiment on the left side of the centerline 1 1 in FIG. 1 , 
the port switch 10 includes a base 26 having an aperture 28 that is sized to fit over 
the port 22 of the microphone 24 in the hearing aid device. In a preferred 
embodiment, a stepped portion, or bore portion 30 is provided to create a shoulder 

20 surface 32 within the aperture 28. The base 26 includes base electrical contacts 34 

that are positioned within the base 26 such that ends 35 of the contacts 34 are 
disposed over the shoulder surface 32 within the base 26. Tlie base 26 may be 
made of an suitable material for electronic component housings, such as, for 
example, a plastic or polymeric resin. Preferably, the electrical contacts 34 are 

25 insert molded within the base 26. 

Tlie switch 10 includes an actuator 36. The actuator 36 includes an electrical 
contact in the form of a hollow, generally cylindrical-shaped, electrical contact 
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sleeve 37 having a top annular shoulder surface 38, a bottom annular shoulder 
surface 40, and a bottom annular edge surface 42. The electrical contact sleeve 37 
has a portion that is disposed within the bore portion 30 of the aperture 28 within 
the base 26, as shown in FIG. 1 . A spring 44 is positioned between a bearing 
5 surface 46 of the base 26 and the bottom annular shoulder surface 40 of the sleeve 

37. The spring 44 biases the contact sleeve 37 such that the bottom annular edge 
surface 42 of the sleeve 37 does not make contact with the electrical contacts 34 
within the base 26 when the switch 10 is in a normal position, as shown in FIG. 1 . 
In this arrangement, the switch 10 is a normally open switch. Altematively, the 

10 switch 1 0 could be a normally closed switch, similar to the embodiment depicted 

in FIG. 2, wherein a portion of the electrical contacts are disposed above the base 
26. In this type of arrangement, the sleeve 37 makes contact with the electrical 
contacts 34 in the normal switch position. 

In the switch 10, the actuator portion 36 also includes a tube 48 having a top 

15 edge surface 50 and an annular shoulder 52 around its base. Hie tube 48 is 

disposed over the top shoulder surface 38 of the sleeve 37 and extends past the top 
surface 14 of the faceplate 12. Preferably, the tube 48 is made of a plastic or other 
polymeric material. The annular shoulder 52 of the tube creates a top aimular 
surface 54 that provides a stop for the upward swdtch travel. The spring 44 biases 

20 the sleeve 36 such that the top annular siorface 54 bears against the bearing siu:face 

20 within the aperture 16 of the faceplate 12 of the hearing aid. A cap 56 having 
an aperture 58 therein can be disposed over the top edge stirface 50 of the tube 48 
. to provide a push button surface for a user of the hearing aid device. Altematively, 
the cap 56 can be integrally designed as part of the tube 48, thereby reducing the 

25 parts of the switch 10. 

The aperture 28 in the base 26, the hollow sleeve 36 and the aperture 58 in the 
cap 56 are combined to form a port 60 through the switch that is in communication 
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with the port 22 of the microphone 24 so that the switch can be disposed over the 
microphone port 22 in the faceplate 12 of the hearing aid device without 
significantly affecting the operation of the microphone 24. This configuration 
saves space within the hearing aid device. A screened aperture (not shown) may 
5 be incorporated into the cap 56 to prevent particles or other foreign matter from 

penetrating the port 60 of the switch 1 0. 

Referring now to the second embodiment shown on the right side of the 
centerline 1 1 in FIG. 1, the switch 80 eliminates the use of the tube 48 of the port 
switch 10. In this embodiment, a hollow, generally cylindrical-shaped, electrical 

10 contact sleeve 82 extends past the top surface 14 of the faceplate 12. The sleeve 

82 has an annular ring, or annular shoulder 84 formed therein. The annular 
shoulder 84 has a top surface 86 and a bottom surface 88. The top surface 86 acts 
as a stop for the upward switch travel. The spring 44 biases the contact sleeve 82 
such that the top surface 86 of the shoulder 84 bears against the bearing surface 20 

15 within the bore portion of the aperture 16 of the faceplate 12 of the hearing aid. 

The bottom surface 88 of the shoulder 84 bears against the spring 44. The switch 
80 is shown in a normally open position, wherein the sleeve 37 does not make 
contact with the electrical contacts 34 within the base 26 when the switchlO is in a 
normal position, i.e., when no force is applied to the actuator 36 to overcome the 

20 biasing force of the spring 44. This embodiment eliminates the tube 48 of the first 

embodiment port switch 10. This reduces the cost of the switch in terms of 
materials as well as fabrication. 

FIG. 2 shows an embodiment in the form of a switch 120, which is in a 
normally closed position. In this embodiment, a pair of elongated base electrical 

25 contacts 122 are connected to the base 26 and each include a jportion 124 that 

extends above the base 26, as shown in FIG. 2. The portion 124 is positioned such 
that the annular shoulder 84 of the contact sleeve 82 makes contact with the 
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portions 124 when the spring 44 biases the contact sleeve 82 in a normally closed 
position. Thus, when the actuator 36 is depressed by a user, the spring 44 
compresses and the portions 124 of the electrical contacts 122 and the top surface 
86 of the annular shoulder 84 separate to form an open position. While the 

specific embodiments have been illustrated and described, numerous modifications 
may come to mind without significantly departing from the spirit of the invention, 
and the scope of protection is only limited by the scope of the accompanying 
Claims. 
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Claims 

What is claimed is: 

1 . A switch adapted to be installed within an aperture in a housing of an electrical 
device, the switch comprising: 

a base having an aperture therein and two base electrical contacts; and 
an actuator having an aperture therein and an actuator electrical contact, the 
actuator adapted to cooperate with the base to permit movement of the actuator to 
an open switch position and a closed switch position, the actuator contact making 
contact with the base contacts when the actuator is in the closed switch position; 

the apertures of the actuator and the base providing a generally unobstructed 
port through the switch. 

2. The switch of claim 1, wherein the actuator includes a spring in contact with 
the base that biases the actuator in a normally open position. 

3. The switch of claim 2, wherein the base electrical contacts each have a portion 
disposed within the aperture of the base and are capable of making contact with the 
actuator electrical contact. 

4. The switch of claim 1, wherein the actuator includes a spring in contact with 
the base that biases the actuator in a normally closed position, 

5. The switch of claim 4, wherein the base electrical contacts each have a portion 
disposed above the base and are capable of making contact with the actuator 
electrical contact. 
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6. The switch of claim 1, wherein the actuator electrical contact includes a 
generally cylindrically-shaped contact sleeve having two ends, one of the ends 
disposed within the aperture of the base. 

7. The switch of claim 6, wherein one of the ends of the contact sleeve is capable 
5 of making contact with the base electrical contacts. 

8 . The switch of claim 7, wherein the actuator includes a tube that bears against 
the other end of the contact sleeve, the tube having a portion that extends 
outwardly from an outer surface of the device. 

9. The switch of claim 7, wherein a portion of the contact sleeve extends 
10 outwardly from an outer surface of the device. 

10. A switch for use in connection with a port of a microphone disposed 
adjacent to an aperture of a hearing aid device, the switch comprising: 

a base having an aperture therein and two base electrical contacts, at least a 
portion of the base being sized to fit within the aperture of the hearing aid device; 
15 and 

an actuator having an aperture therein and an actuator electrical contact, the 
actuator having a portion disposed vsdthin the aperture of the base and being 
moveable with respect to the base, the actuator capable of being moved to an open 
switch position and a closed switch position, the actuator contact maicing contact 
20 with the base contacts when the actuator is in the closed switch position; 

wherein the apertures of the actuator and the base providing a generally 
unobstructed port throxigh the switch in communication with the port of the 
microphone. 
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1 1 . The switch of claim 10, wherein the actuator includes a spring in 
contact with the base that biases the actuator in a normally open position. 

12. The switch of claim 11, wherein the actuator includes a shoulder 
portion, the spring bearing against the shoulder portion and urging the actuator 
away from the base electrical contacts. 

1 3 . The switch of claim 1 0, wherein the actuator includes a spring in 
contact with the base to bias the actuator in a normally closed position. 

14. The switch of claim 13, wherein the actuator includes a shoulder 
portion, the spring bearing against the shoulder portion and urging the actuator 
toward a portion of the base electrical contacts that are disposed above the base. 

15. The switch of claim 1 0, wherein the actuator includes a cap connected 
to one end of the actuator, the cap having an aperture therein. 

1 6. The switch of claim 1 5, wherein the cap includes a screen across the 
aperture in the cap. 

17. The switch of claim 1 0, wherein the actuator includes a generally 
cylindrically-shaped contact sleeve having a shoulder portion and a spring, and 
wherein the base includes a bearing surface, the spring bearing against the shoulder 
portion of the contact sleeve and the bearing surface of the base to urge the sleeve 
away from the base. 
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18. The switch of claim 17, wherein the switch is in the normally open 
position when the contact sleeve is urged away from the base. 

1 9. The switch of claim 1 7, wherein the switch is in the normally closed 
position when the contact sleeve is urged away from the base. 

5 20. A switch for use in connection with a port of a microphone disposed 

adjacent to an aperture in a faceplate of a hearing aid device, the switch 
comprising: 

a base having an aperture therethrough, the base including a spring bearing 
surface and two base electrical contacts, at least a portion of the base being sized to 

10 fit within the aperture in the faceplate and at least a portion of the aperture being 

sized to accept the port of the microphone; and 

an actuator having aa aperture therethrough and one end disposed within the 
aperture of the base, the actuator including a spring and an actuator electrical 
contact, the spring bearing against the spring bearing surface of the base and 

15 urging the actuator away from the base in a normal position, the actuator capable 

of being in an open switch position and a closed switch position, the actuator 
contact making contact with the base contacts when the actuator is in the closed 
switch position; 

wherein at least a portion of the base is disposed vdthin the aperture in the 
20 faceplate and at least a portion of the port of the microphone is disposed within the 

aperture of the base when the switch is installed; and 

wherein the apertures of the actuator and the base provide a generally 
unobstructed port through the switch and in communication v^dth the port of the 
microphone. 
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21 . The switch of claim 20, wherein the normal switch position is the open 
switch position. 

22. The switch of claim 20, wherein the normal switch position is the 
closed switch position. 

23. The switch of claim 20, wherein the actuator includes a cap connected 
to the other end of the actuator, the cap having an aperture therein. 

24. The switch of claim 20, wherein the cap includes a screen disposed 
across the aperture. 
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FIG. 2 
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